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PURPOSE: A LCD, a surface treatment method and an apparatus of orientation film are 
provided to change the orientation of liquid crystal molecules to realize wide view field and 
enhance angular dependence of contrast. 

CONSTITUTION: A LCD comprises substrates (110, 120) having closed space for 
injecting liquid crystal, electrodes (130, 140), first and second orientation films (150, 160) and 
liquid crystal layers (170). The electrodes (130, 140) are respectively formed on an internal 
surface of the substrates opposing each other. The orientation films (150, 160) are formed on 
the internal surfaces to orient the liquid crystal in one direction and any direction. The liquid 
crystal layers (170) are filled into the closed space. 
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^§0! ^£J£|{=r IHI4I5^S S>= ^ISl, HI±HS2*2| gs. CHSSte 3i»2| LH^OII ^ i^£J 2^ 
H[, 2^01 S* LH^Oil §£E|CH ^Oi£ Sg>>»o£ ojjgg bHSA|3|fe HI1UH»s, f J». 2^0| § 

El= LHSOll i*£SICH S2|£| gg2£ HH^API^ X-!l2UHir^^, IBI ±H g 2.KJII xH?-l£! ^§ 

e:M 5H6fb ^3 5AI4:XPI- ?HA|£JCH °ILK 91 1UH 9^011*1 ^§ CH^ fc 4 s *! UHSFSH. XHI20H 

gQ|0i|/H ^§ ^Xfi= MISSD. OlttH ^21 OI&SOI SXIEI^ SE^ UPlEIMei 

^§2? xH¥-jX|^Gil, ^Si OI&SOI 5X|EI*°I ^§ xH^XIte S^Oil^ J\^2\ 2^011 aio^s 

s^wt 2^s fi^ii ch ^bia^ 5ioi dh^^ima. 
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S STSS SAIOtztS ««tt ^ ^§HA|^X^2j- bH&^2J 50 »a»B ^ & XI CHI 3201 CK 

HE^SS ^32A|^X^ ^Seh }|e AfOIOil XHSJ tfg H2] § £0 || CLfEl 3311 

E| = L|| twisted nematic : TN)§ ^3£AI4iXh2j- ^ffl e°|^ e( ^ HI Oh^ (super twisted nematic 

: STN)§ ™§£A|4:XfS ?SSCh 

£ 18 #BH^I TN§ ^SHAI^XhS 3»^5|2S S2J EeOICL &3&6>£, ^BHSI TNI ^3SA| 

9fe BS»(11) S 3S&(12)§ ssskji ?^@Cf. 

Ah^| oh§^ (1 )° av^ a»go| oHgQI xH?-IX|£r 014152*8 S«8Jte HHS5K2) SI SS&(3)3f, 
bH£&(2) 3! HBe(3)2| AH sL O^Sfe fj>M @ ujigoj §g £1=1(4) S m±&^(5) 

2f, 6PI 5§S^(4) §J m±&^(5) ^Oil 3 2 ¥^£J ^3 ^X^M bH^A|3l^| 9\m 

mg'E UH»BK6)j». 3 AhOICMI xH?-l£i TNg ™§(7)M SSffCK 

0121 aOI #ZH£| TNt* ^SSAI^XfOilAH S&0| EPJHXI SfB S^CHl^ £P| TN§ ^3(7)B 

^§ S» bH^OI CHS* 90 £ 2Q01 21201 , SJI 2J ^hCHI □> e> 3 HH^OI ^Sl^a. 33 °S 23l£| 

ma £Pi tn^ ^§#(7)g «:»8fe a si aa^aisi e^oii cue hj\ a»&(i2)» satsfe 
§sj gpi ^rna oisskh stgs SAia^i a p. 

3 SHU Oj 2H^ TNI ^§SA|^XF^ £P| TN§ ^§(7)01 £P| UH»^(6)CHI 3*2* BISS UHS 
3 OH S12D1, 2^ 2n(off)A|(^lb ™g ^Xf- OH SOI 90 £ 2Q0i 213. B (on) Al Oil £P| » 

XfMOl 14^61 1J OUH }| £JH^ SI^M btfSFMte ^^Oii fJTJ£F g-PPI- ^XHSI AlOr-^t. ^ 

61 #5*»»2| AIOr-^01 gXIP* «CK SE§[ TNt! ^SSAI^X^ sf£§ bhdf^fe SSOII 



AIO^^I ^^01 ^^6f3 ^^£h^^2| ^SE 21^^01 ^H^S ^§HA|^Xfg XHI^ah^QI 3 XI1 1 = ^01 
HO. 

SEe.K ^AIO^^OI #J^£J3 g§£f^I5J SI^ahq, ?H ^£j £ s oh S -^ m &Af^o^ bHSs^l ^ 
§!■ HH&^SI S3 XHdl^g ^ SxIS !§6fbQI 3 XHI2=^ 01 HCK 



ak^i xjM^^e b^spi ^ ^soii cue ^ssai^x^ °^§oi ^^£i^ oiiiHS^e ?ie 
31; ^oi iaiiHseis! cui^si^ ^i&hi lh^oii ^ah @ 2=^; a 0! 2 ^oi lh^ 

Oil §^£ICH ^Ql£ ^^^2^. UH^A|3|fe XH1 1 0H &^3f ; QJ\ 2^0| Ef^ LH ^ CHI 

e ^SOil 2iCH AH ^Ol XII1dH§m CH^r 4-^! UH^3 3 T XII 2 OH »aj- Oil AH glfb CHaf 4* 

§ HHg£lfe 51 01 bF^j-^l 51- Dj , ^Ol 5i!§§g 01^^01 UP^E|H(negative)£l SE^ ^21 

01^01 SXIEI«(positive)oj °-ij§2g 0[¥CH^ 4^ 9lO . 

01 ^ I AH . AO|2f ^01 ^§#01 ^21 01^^01 5X1 EI^2J °J!§2^ OI^CHXI^ 3^ ^Ol ^|&£| £J£ 
Oil AlOt^i 01^^ (biaxial ) M^lii CH ^blShfe 501 d^^6hO. 

ao| XII2^^S iTSePI ^1^ ^ ^SOII dfE HHS^°I S3 xHBI^SS, SbHlT^ 3^Xf^ OI^OI£! 
UHS^OI ^bl8F^ <2DU9}; £J\ UHS^ CHI m^9\ ^eHfS^ HH&e ^hXI^ 0^31 

&Ah^o^ ^g£| 5A[6fb EMI:M S&6^ 51 

^ ^g£| Oil d^S, ^Ol ^51498, 3 ^SUf^5dO| m%<B slS^XH2f; 

sJS^XHOII &m ^MSltz ^^^UM2f ; ^Ol ^eHl^^dOil Qie3>ll ^Ol S^ISLIM£f bH^^ Ah 01 Oil 
bHxIQ m&D\;m ^blShOl, ^^^UMOIIAH ^Af£l3 ^§^1011 2| 6H ^0| Ah^| ^j^^XHSJ 

a a chi Ufa uh^^oii §§n[g« ^a^o^ x M£J£ ^ om^a. 

mm. o^Bfe m\ mm^ow m± soi ^a^^o^ 3 ^sbs^oi qi^ m 

± HD\m XI ^ 501 bf^^CK 

aoi H|2=5jg BSSPI 9\® S ^SOil cae UH^a^SI S3 xHBISx!^ ^Ol S§10i|AH 5Af@ 

S^API^ ^^!0| 3 ^§ S^S US¥XH2f; ^Ol ^gUf^Oli Q\ms\D\\ ^^Hf 

S«HSf« 3^X^ Ol^0)& UH»Bt AI-01 Oil «Hx|& B^^|£f; ^>0| SI2¥XH2f HHSfst AhOI CHI dHxl£l(S 
^^°J ^eifS^M ^Xlizr D^B;M S&SK^, m\ £JS¥XH2J £J2 Oil Elf a A^l g-^J CHI AH ^A^£|3 
SO! ^Ol 0[^3i §^6^01 A^j ^g3fS^01l CHgo^ B^l^ ^^1 bHS^OII ^AF^o^ ^ 
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01 SK £311 S2E8M & CHI CLf^ bfgSj B *JA|0j|« & Alio I tfHBO. 

£ 2fe S »S2| HI 1*JAI Oil Oil IDS ^SSAI^X^fi DHSfSISS SB AUI£0II>, £ 3a S £ 3bi= £ 
22] ^3 SAITOH AH A 21 B¥ci ^ ^CH SEAIB ¥f AhAI £01 04 , £ 4 % £ 5^ 2JZ* £ 2°l ^§ 

sai^xfoii aaoi ej^axi ate a* a a^oi ei^a a*« ^araias as bseoick 

£ 2S ^afs, ^ssai^x^ ^§oi ^sa*= hi±msb» ajfc &( 1 10) (120)111 . &oi nini3BS 

0l¥^ #31 ^!&( 110X120) UIBOII 2J2|- CUeraPII S£S a^(130)(140):ah °^§i dll»AI9lte 

m » H2HH»ot(150)(ieO)jiK ao| 3IB(10)(20)2| IHI±HSZiOil «|«a S!jg«(170)8 ^dl6f{=r 

^ssooo)* ss»o. 

6Pi ^ie(no)(i20)B &m. a»aoi bii±msb8 ssbo. m\n a^O30)(i40)g ^\ m\d\ 
e(no)2i lhschi m^<B »na^(i30)a. ai23iB(i20)2i ma oil hd\ aiia^(i30)oii chss^ii 

Xil22^(140)g SBBD. 

»3i aiidH»oKi50)s m\ ana^(i3o)oi u^b uisoii u^aoi °»§oi *<ch£ si»»ss bH 

mm ^ SIS^S UH» »&BCK Eg 01 HI1UHS^(150)S £ 3a0ll £A|£! UhSf SOI , ai1HH»Qt(150) 
¥^OiiAH B»9 ti3AW(pretilt angle)0l CRBf 70£ LH XI 90£ */EE^ -90£ LH XI -70££ CH 

ar 4*5! UHSS 4* £l£^ UH8T SBISCk 

#31 HI2dH8^(160)g #3| HI2S^0| E\m LUSOll ^^£]D1 3 Sf exiOII/d a*ll3££ M tEH 

^i§0| ¥^?H random) UH88 4> £l£^ CUSSfe 30! ttte38FO. ^*il*<o^ ( 0 | SI2UH»QK160)S 
»£BflS ■ OH. aiSOl HH»a^U. £ 3b0il £A|@ ti^a SOI ^ sf^OII »AJ«2S HH8B 

£^ DfSSD. 

0I3IAH, sf£ B«2| ¥^ UH»B #3| HI2«HS^(160)0i|/H ™§1 *?*filS UHSSKH OI¥OJSO. £ 
S. Sf± B?i2J HH»S. § *8|. »2I£!(UV)8 0188(01 #31 XHI20H »Of( 160)3 M8fte UH8 

st 21 sei aaaffl u 9x1011 216H 01*01 a a. 

01 [IH #31 H2UHSr^(160)8 01 SI2HH»QK160) ¥ ^ CHI AH <™3 »»2| fl8AWOI CH^ _ 25£ un 2 5£ 
S CHB* 4^@ tiHSSI 4- SIEB D^flb 31 01 d^^CK 

#31 ^§e(170)^ ^Si Oiaaoi UPhEI«(negative)B ^i§£^ 0|^0^X^ £AQ. OlttH ^^l °-^S2 
0l»S0l -60 - -12J CHS ^§0|U Ahg^ ^ ^Q. 

us, ^oi ^§^(ioo)2] dHsoii^ eaasxKoisEAi)^ ofaaoi 5i£oi. a^i aaasaa oi ^§ 
sidoo) ajoioii a»aa»s¥Ei ^§^(100)011 ^afsi^ si chs* b^api^ a»»(iao)oi ohaa 
3, ^§*y(ioo)2j asoii^ 01 ^s^doo)^ »2i a»s xiicnsf^ a»B(igo)oi otas 

Cf. 3dl3 UUSI^S SAIoPI flmoi &}| 5H§^(100)0|| »BHIEI(DI£A|)^ CH QfaSD. £el 01 
^1 AH XUi!^ £A| SJ a^5^£U ^^1 H1 1 §J HI2S ^( 130) ( 140) m Si S§2^0| a 

3. a§ a^s tftch aioi ^ sf^a^£^ o^a^ 5101 u^^ima. ^ x-iii^aioii 011 &chah, ^01 

S§EK180)0| BI1^IB(110)2| ^^Oll Diag2, till ^^^(190)01 HI2PIB(120)2| ohHOII D^a^ 

5!£^ sAiaasu oichi ^saxi a^a. 

^Ot§| b^2| aoi =?HIS ^ Oil ttf^ SI14IAI0II2I ^ssai^oiiah xhi 1 si 

X1l22^(130)(140)0il ^^2^01 oj^faXI Z£B ^, ^§S^2j £H(off)A|0il ^§e(170)2| 

^§ ^X^ £ 40II £A|Q tihSf aoi UH^aCH HO. HD\ XH1 1 81 Xil22 = ( 130) ( 140)011 7§2 

&oi oi^Fae oi oi^j. oil ma ^§ MXfb n uh^oi dh^^i an. a^i ?§aa2i ^(on)Aioii^ 

£ 5011 £A|@ B^2f SOI dH^a^i @D. 

oi2F aoi a^2j oi^^j tn-df ^§ ^x^a ohsoi d^ei oi ^§ gx^a oi^^ ^, 
m oiaa ih^oii aaas»oiiA) MA^aoi ^01 aaBdsojoiiAi oi^ k a»a ^§eO70)e xiu 
a ah n a^EH^ aa^i aoi ^oi s^Bd90)g s^8^ ^^oi idfjja. neHH^ ej^f a^a 
oil a>e ^ § § ( 170) chi ah a &a amoii a an ^aa w^ia sAia^i so. 

oiceh s ^soii me »n«Aioii2i ^^i Hi2bH»st(i60)oiiAi ^§ mxpi- gjaa ^1T£^ UHl^aCH ^£ 
°£, ^^i^ d^a ^8 a a a^Aioii ^§#(170)§ ^a ^e^e! fl^xiaatoi 

A|0^^(viewing angle) Oil &5ilSi0l SI 3 5^1 3H^, sl^M d^^a^ ^^011 CP-S S[^a ^^Pl- 

»a emxi a 3ii sa. n^E^ aion^ ^si, ysfagsi aio^oi ricHxi>ii acn SAio^^wide 

viewing angle)a HBO] Dt^BlDU 3D. SBOfUEl, sfSM bhB^fe ^£011 5§£^§^ ^£ 

a^^oi 3Htia^ii ao. 

£ 6 92 £ 7£ » ^SOIl me HI 2^ A| Oil a ^§HA|4:XfM ^H^^£^ S2i &^£0ICI. 01 ^1 AH £ 6 
S e«§SA!^XK)ll a^OI o_Oh£JXI SfB S^OII) , £ 7^ ^ISSAI^XhOil a^OI 2J^FQ S^S 
^!£^ BS£0ID. £ 6 9J £ 7§ S^StB . ^SSAI^Xf^ ^§^(200)31, AlO^^g S^5fe 

M&^M(250)e SBBO. 

aoi qH§^ (200) o E 2H flae} ^§^(ioo)a soi oiaaoi, ^§s(270)oi ois 

^0I SXI EI^(posit ive)oj 2H§£^ xH¥-ia S CHI xhOI 9JLO. OI HH ^Ol ^j§£^^ OI^^OI 

1 - 6021 ch ^soi^xi Afg ^teeja: 

£>oia soi ^§a oiaaoi sxiei^oi g^oii^ ^§s(270)§ ^3fa^ sa «^»^ 
s wash »»oii ma aas, Aiot^oi ^^sh^ ^ aa. oi> sH^ah^i ^shoi ^01 ^§^(200) 
a a^ s/£fe dH eai ^ch£ i3Ha &oi M6m«K250)oi ^ xi ^ a . oi £^ne(250)g aio^^i 
oi sm s&rsi 4^ ^i£^ ^01 ^§^(200) a aeoii o^a^ am dn^mm. oiceh ^^i s^r 

^M(250)g A|0f2|- BBOma, 4^8J A|0^^£ ^H^^ 4^ 2i£^ OI (bi axi al ) ill ^dl6h 

^ 31 01 01 2^£j ii^ 23Ha ^^01 ^^61 ^|xia£^ ^xOCK 
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elS, CM 21 AH £ 2011 SEAia S£ SSff = §^ JI^M 6hHS 3 »AHB ^Si 

fef^lff b^2f ITS B ttSOII tEh^ HI2*JAI0II2| ai|SHAI4:»OII/H ^§ ^Xf2] bH^B XI1 1 S 
HI2S^( 130) (140)011 ?SSgK)| E!^9M &S 3° ^. a^ £HA|0||fe £ 6011 SEAia d^2l «0I OH 

saoi 2ia a&oi ei^ae 01 viit as 21 a^ioii we* ^§ ^21 hh^oi uhnm aw. ch 
s ^saabi ej^aoi a^ saiou^ ™§ ^xf^ e 7011 £Aia bh& »oi hh^s^i ao. 01 a aoi 
a& a^oii coo- ^§ s»3 ohs 01 uffla, b»«smoiiai «A*aoi &d\ b^bosojoiiah ch^ a 

^a &S ^§e(270)e ¥215^ AH 3 a^ ^EHIH £8f3il 3Q. 01 01 21 ^ a^2j 3^1011 OttS-h 

m(27Q)m m^m^ »a as e&aoi seixmi ^hs, sr^i a«B(i90)> »»oi aatxi 

aoi £[£2] »3I ^sIM HAI8MI SO. 

OlffH B ^SOil CD-^ HI2ft|AI0H2l #3 1 SI 2HH 160)011 AH ^3 HH»EI01 » 

H &OI2I- &0I a& 21J\ MOW ™§e(270)§ ^3}5fb ^a ss^ej ?iaxieatoi &D\ 
M^«»(250)0II HI6H fi&aoi AIOW (viewing angle) Oil 2^12201 CH^T a°S, dha 

sterol ^ea w^i- ihsi asm smi ao. na°s b »ag aiAiAiona chsjuis 

AI0J2I mn\ , ^Sf^»S| A|0f2|0| B 01 XI 311 £101 »A|0f2|(wide viewing angle)a ^^01 31-feoMI a 

a. s^Bomeh sf^g d^sfe atcoii urn BMa^ssi 2ts a^^oi JHaa;Hi so. 

E88^ CHI mm HI3tfAI0l|2| °«§!fiA|£»« JW^^\^.sL fie! AfAIEOIQ. £Aia H|- 21 aoi, s 
IT 8 01 CUe X-||3^AI0li°] ei!SHA|4:»fe ^§0| ^£J£Jfe JBI4H3B8 S*te »I1 il HI23I B( 1 10)( 120) 

a- &oi iaiiH^eim 01^ m s «23iB(iio)<i2o) uisoii ^zt &m. attain n^a »n » ai2a 

^(130)(140)». UH»A|9|fe HI 3! HI2«l»oKl50)(160)a. #31 HI1 91 ai23IB(110)(120) M 

0|2| ffll^SBOil xH?ia ^§e(370)^, «3| H2^l»(120)2| LHSOII BAJB(350)» ^PdlS^ ^ 

§^(300)M SSffO. 

ses ^>oi 5M§^(3oo)£j a ^ oil ^ aaB(380)oi oteaoi. ^§^(300)011 gjAfa^ asAi^m, 
gw§e(370)oiiAH as ^^aoi &AhB(350)oii/d t^aoi §M3b ms\ &?\m ^mB\j\\ e 

a. 3dlH ^^Sf^M SS8PI ?I6H «PI ssiS«(300)0ll BBHIEI(0IEAI)3|- CH ^d|g ^ 

Ah^| oh 070)° °3| 01^^01 SXIEIM £^ UPfEl^oi °-!|§2S xH¥-l^ 4= Si^W , ^a^ 01 

^^oi sxiei^o] o_Mgog xh^jxi^ g^oii^ feoi ^§^(300)21 ae UH S CHI e ^SOII w 

m SI2«A|0I|S| fi^^M(£ 6 S £ 72] 250)M CH ^dlshfe 5dO[ dfSSISm. 

aj^B(350)B 5H§#(370)M ^HfS^OI EJAfSfe If &MA\3\ QM ^§#(370)^ §[CL 

na-iH^ ^0121 ^oi i^H2i a^B(380)e Afgmoi safs^ a^APin, ^§#(370)°^¥eh 

SAI-a ^2J il^lM £fltt 4^ SO. flES ^ v 0| yAtB(350)« ?HIB SlMi ^§SA|^ 

Xh2J S¥0ilfer ^S^ISxI^I MSQoFP. 

§[B. 01 31 AH £ 22f e^§^ §^ ^I^M 612^ 3 XUilth ^Sf ^^^Cl. 

Ah^|^ HI-2J- as B ^§011 Ife 1113^ A| 0j| 2| 2H§SA|^XK)IIAH a^B(380)M lloiOj ^§^(300)011 

o. M£Jfe °^§s(37o)m xi us ah n a^ £fBPi ^8^i am, ^a^b(350)oiiah ^a^ m P-AI 
°^§e(370)s ^ufa^AH as ^eh^i ssmi sh^ ^oi a^B(380)e ¥Hfa^ airs ^§21 ^xi- 
bH^oii cue* BaxiM ao . 

OiaH B WSOII ETfE a 341 A| Oil SI ^SSAI^XfOIIAH oj^f a&OII OB ^Xh2| HH^B «5I 

^§e(370)OI ^Si 01^^01 UPtEl^ei °-l|§2^ XH?-IXI^ S^Oil^ £ 4 * £ 5S ^^8^0i 
^ dh2F ^,01 <™§e(370)O| 01^^01 SXIEI^oi qh § o^ xH^JXIfe S¥0||^ £ 6 Si £ 

7g SSoK)l ^S§[ Uf2| aoo^ 3 X^Alltl ^SS ^^thCK 

BB, B ^SS| Xil2 §J X-||3^A|0j|fe »| 1 0H Sf^K 150)011 CH 5H AH ^ ^§ ^XPf ^01£ ^ SS2^ 

CH^t 4, xi bHUaH. ai2UH»sK 160)011 CHSHAH^ ^§ ^XPf gJ2|2| u Jg2S CH^ OHUaH^, 
31^21 TN§ oh§^(£ 12| DfiQf BJSAIB( response time)OI CH^ k 10aais(ras) HHf^a. 3dl3 

^8^¥2J AlOt^l ±60° Oil AH CH^ 70%2| ^HfMS UEjLHffl , g§£f^§°| ^SE 21^^01 ± 60° Oil 

ah aaf 85% 01^ ^naasia. 

0I». a JM^2^ UHS8PI ¥IB UH»ot fiBMBiaH SI §x!M flSBQ. 

b ^soii ca t ^iaoii #hhi>^ n^x>^ oi^cna oh^^m i^m, oi oh^^- ?ioii ^^21 mm 

3fXI^ Of^BI flxl AlEiQ-s a#Q §1 ^Ol 01^31 S^8h0l 4^1 dH^^OII ^Af^^^ 

^Aha^oi dHS^e s^xHEi^a. om ^01 52 xn^ia hh^^chi hh^s^ , ^01 
e.^^ ^a^^ dHi^aa. nfd^AH , ^gms^oi oi ^ Ef a b^iois ^§1 

B?|^ ^A^v dHtm 4^ SIQ. 

Aotsj- ^01 e^a dHifQtoii ^m^o^ ^Ahapi 9\m b assi a ^aioiioii cue dHS^^ s 

SxHEl SXPI- £ 9011 £AiaCH ^Cf. 

£21 ^5(2, S^!SUM(410)^¥9 SAI-a SS sia^XH(430) S 0^B(450)« S^8f01 
31 B (400)^011 SbHS^ HfW^ 0l¥Oia bH»s|(405)OII ^A^CL W^IAH, S5¥§ 403 B 
3IB(400) ^011 ^§ HH^o^ a^(5E 22] 130, 140)01 C|. 

0^3(450)^ oi x^ uH^a m^s\ ssas^(45Ds ^^aa. oi ^sufs^(45Ds m\ mm 
^(405)oii m± &¥i^ ^oi ^A^f ^A^as^ ch^t m± Bi\m ^fxi^ ^oi d^^a^ci. seb. ^^i 

SSJttS^ (451)21 3^1^ ^§21 mm B^IOII (Ifdl- i£f5IO. 

AOI ^^^L| ^(410)^ ^§ m§S^2| S dF^5"8^|^, Xf2l Aj^e ^^BA|3lb S^1(0I£A|)^, & 

pi ^§ioiiah e^a it gty^o^ u^oi^m ^£ Bs» aaasft ^ioi£ ms\ »*auhoi^(ai 
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eai)s oi^cHsa. o\\m mo\, .-sa«uM(4io)fe hhsk £>oi an sj^§ eaum ^ji ^h^oii 

AH SA[£Jb ir^SM StAUIS SUSOI 6^ «fAh§(DI£A|) §2S OI¥OiH 4^ »Cf. 0131 

AH, «3| SSI^L|M(410)^ dH8^ 52 £H£IS««OK>l|A| B SHE! bh2J- 3 £A | oj WABff 

sJ2¥XH(430)0|l^ 9«»L| M(410)0il M 3EAI-S #M §HUI5H^ ^OjE UH2] (431)01 

3 6*3 g^^CH 01 SSj1^5!(431)S £>0| S S^XH (430) 2| si 2^ (430am ^£XI = 

^ gifi , &x[m SEfe n oi^2£ »a. £ni us^xH(43o)oii^ g gai- 

A| 51 &&J\(435)D\ SJ^I^ aflSD. 6PI ^#31(435)^ ffl S^XH (430) 2] £M 

^gj^LI e( 410 )M * SE^ m±3(450)g gS*^ ^Oil ^X|£iCH, 3 E»»»g £>0| Slli 

5i(43i)£j aoi»»os uHaa^u £Pi aoiaaoii choh ^§ ^ses uHflsch 

Oja/d, ^SStDIEADSI ^§0][ *0| sJE^XH (430)21- £J£!a2 9 »3FflXPI- 

si 4: 011 gA^SS 

01 SK HH&etS 52 xHdl of 01 °Jj§§ ^M^o^ uHSSffe 3}§i «seo. 

H», SHH&S HffXFS OI^CHS dH»sM405)0l m&'B 3I&{400)« ffUieO. £>0| (405)01 g 

£9 201 g 8* 8 Oil 0>e dHtfej £2xHdl§XlS §6f£s ^|^(400)M M. 01 31 & (400) 011 e 

a a 3ii m^H(45o)M amai^o. 

3^C[§ ^gJ °L| e( 410 )S ^gA|9|3 51^1(435)^ SlXUfiS ffl£!¥XH(430)» U2AI3I2, & 

2| &Sj»*5!(431)HI £12 011 WE\ #21 #^^UM(410)OilAH SAI-Bfe »2| Sntt^SOl ESUQ. 01 § 
Hf gg Q^3(450)fi S^SfOI UH8fQt(405)OII ^ £f^2?j^ CHS* U2^EH^ SAI-SQ . 

O&EfAK 01 ^A^ #011 HI6H HHSWOIIfe sf^B?IS &Ah&2| ti|^£ S^SOI HOIUHS. ^ 

BE , g 8*8011 dHS^ S2xHd|^g §J SxlOll SioH sl^ Ef^i"^ ^Ah^ bHi^E ^1 



U^2f S Oil CLf^ ^iSSAI^Xfe XII1bH§m01IAH^ ^§ ^XPf ^|Oj£ 0 d u J82^ CH^ k 

HH^£J3, Xil2bH^^0IIAH^ ^§2S CH^ k UHiT£l°^, #A|0^^ ^^01 

^hfeahCH ^e^aeoj 2|£ oj^^OI B3I! )H^!8a. 

01 [IH , £>0| X}|2bHl,^ h 0}|AH°l ^XF£J ^^¥1 dHS ^61, sf^ &?|2j ^A^^ UHSfS ^ ^§011 dfe 

UH»at S2 XHSI^ffl ^ S XI Oil 2J6H Ol^Oig 4- HO. 



(57) 

&d\ MAHsaa c«i> k a^ ^ibsi lhhoii 2^^; 

^Ol 2^01 LH20II g^aCH ^Oi£ °^J82g 0 -^§l bHSA|9|fe X11 1bH ^^Hl : 

^^l 2^0! El^ LH20II l^aCH S£|Si U J§2£ HH^AI^I^ ^l2«Hg^Hf: 

^Ol ISIiHS^OII xH?-IS °-!|§§;I Sim 01 S 51 ^S2S 5fe 9K§HA|^XK 

a?» 2 

ai1»0ll ^CHAH, &3I »I2UH»^S ^S0| ^ sf^Oll &Aia2£ HH»a£* 9 51 S ^S^^ 
SSAI^Xk 

S^S 3 

XI1 1 SOil SiOUH , XiMbH SQtOII AH CH^T 4^51 bH^ail. SI2UH»QK)II AH ^§ ^X^ CH^ 

a?» 4 

»I3»0II 2AOIAH, »|1dH»^0||/H2| ^§ ^XhH| <MSM2|B 70£ LH XI 90S, Oi^ -90£ LUXI -702 

5ie ^§2^ 6tt= ^SSAI^XL 

8?» 5 

XII3&0I! SiOjAH, ^Ol XII2dHS^0IIAH2| Qlj§ gX^2| d3AR8 CH^ -25 £ LH XI 25 £ 2 ^S^^ 
Sfe ^§SA[^XK 

a?a 6 

XlllSOil HCHAH, ^^l °Ji§§g ^21 01^^01 Lil>!EIH(negative)2 °-^§2§ 01^0)5! 51 M ^§2 
S Qffe ™§£A|^XK 
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3^8 7 

XII1S0II &OUH, £^l ^21 OISSOI £XIEIM(posi t i ve)°j ™3 OI¥CH£i 51 

S 6^ °»§5AI^XL 

a?a 8 

BI7S0II SlWAl. &J\ D\B9\ £3011 A|0*2tB fitf»te fi^ili CH ?bl»te 3g 6fe Qij 

gSAI^Xh 

a?s 9 

XII 8 a Oil SiCHAH , &2| e^IiS 2^?£< (biaxial ) Heel f S2S Sffe 2*I§5A|4:XL 

a?a 10 

sua mxi 9a s ch^ b aoii &oun, &d\ d\BjA °-^§§ awioii &ajbb a ?di»t 
a?a 11 

suhbs oi^ois ma^oi ^iee ^birn^ a- ; 

a^i uHa^ ¥ioii §§is« nH^m ^xi^ Df^ai ^xiAi^ife 

^i^92^EI &OI D^Bi gSSKS £>0| OH a ^ Oil #31 SSHfg^ &¥i^ 9A*#££ £!S£! 
if 5M5ffe E+3I:S 5i5ffe 5M ^S£S Shfe «H»^S| HEI9S. 

S^PS 12 

XH1 11 S-CHI , £PI ssa^es, 

^enf^^Oil Olgsi^l ^^U§21 bHS^ A^OIOil dHxIS ^dlSKH. 

»s??UMoii/d sa^iq m»j\m 9\m soi #:>i sjs^xh^i si soil me* ijhswoii 
a^a 13 

M12»0II SlOI/d. SSMfe API £I2¥XH011 afllS ^x|£J^ 5i *S°S 8ffe UHSfstSI 53 

aaaa. 
a?a H 

XiinaOII °1CHAH , #3| Dilate BH8W0II §}± SOI gJA^^S £A^£|£^ 3 

a?a 15 

A^l 390IIAI e^A|3|^ fir^dO! 3 HIS ^S^S U2¥XH2}; 

ao| seas^lOll CHSEMI &3I S^H[ SHHag Hmn^ Ol^CHS HHa^l MOIOil dHxIB H»3ia: 

aJ2¥XH2l HHS^ AhOI CHI HHx|£jD1 §**2| ^llS^i D^B;S 51^01, 

m D \ SJ2¥XH°I sJSOil CP- 21 #31 S^OIIAH £AF£I3 SOI 0[^3i 3^6K>1 £J\ 

g^Oil CHS6hfe BflS #31 HH8W0II »Ah#£S £A^£lfer 51 ^§^£ 6^ HHa^Sj 53 XH£IS 
XL 

a?» 16 

xii isa oil sioiAH , ss:ib ^oi iis^xHoii ^xii^ ^xi£i^ m%^s\ 52 

xHdISxI. 

a?a 17 

XII 15a Oil ?10\M , ^Ol D^3fe £>0| dHS^OII §14: SOI ^M^2^ ^Af£l£^ 3 g§i§^ 

01 pis* si^ b^im ^hxi^ 5§ ^S25 oh a ^^i 53 xnaisxi. 
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